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Abstract: From November 2005 to November 2006, 39 samples of dry and wet atmospheric deposition were collected from ten sites
in the Plain area of Beijing Municipality. The samples were filtered and divided into soluble and insoluble fractions and analyzed for K,
Na, Ca, Mg, Cd, Hg, Pb, As, B, Mo, Mn, Zn, Cu, Cr and Ni contents. The annual deposition fluxes of the 15 elements were calcu-
lated respectively. Of these elements, the average deposition fluxes of the harmful heavy metal elements Cd, Hg, Pb and As are 2.36,
0.24, 219.95 and 29.00 g/hm?*-a respectively. Comparison of the deposition fluxes of the heavy metal elements shows that: the annual
loadings of Cd and Hg in the atmosphere in the study area are far lower than those in the Chengdu economic area, Sichuan; the Cd
and Hg pollution in the atmosphere is weaker than in southern China; and the annual loadings of As and Pb have little difterence as
compared with the Chengdu economic area. Correlation analysis of the deposition flux of elements in the atmosphere and that in soils
at the same site in the study area shows that the element deposition fluxes are not the main input way of the elements in soils in the
farmland ecosystem, and the elements in atmospheric fallouts came mainly from distal sources.
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Table 1

Descriptions of monitoring sites of dry and wet atmospheric

deposition in the Plain area of Beijing Municipality

I A I e ] ) s e 2 A 2t PRl () PR BT
ESF 0 2005.11—2006.11 T RRIX FIAHIX, PURIFFRE, o) s geis
HE 2005.11—2006.11 T RRIX PIFAHIX, PURIFFRE, o) S5 geis
M 2005.11—2006.11 $li {5 PIFAHIX, PURITFRE, ot T) S5 geis
WM 2005.11—2006.11 ITEARRIX VIRARBHX, PURITFRE, ot T 45 yG Gu Ui
Sl 2005.11—2006.11 AL X VIGAHEX, PURTFRE, ot T) S5 g
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Fig. 1 Monitoring sites of dry and wet atmospheric deposition in the Plain area of Beijing Municipality
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Table 2 Annual deposition fluxes of various elements in the dry and wet

atmospheric deposition in the Plain area of Beijing Municipality

Hulx Zn Pb Cd K Na Ca

Cr Ni Hg As Cu B Mo Mn

£ 783.85 456.93 1.87 5180096 38779.95 154986.92

58818.72 176.83 137.87 029 4277 176.76 191.59 6.10 1800.41

WHE  630.55 189.78 2.73 4224282 30736.75 12786437 4693463 14502 8247 029 3823 16267 14137 819 1669.83

M 588.08 301.97 195 29029.09 23831.79  86698.55

M 529.00 16145 536 46530.06 35621.36 11029711

Dyl 55146 348.85 322 24271.39 12903.85 7450321
MRS 40585 23572 1.51 2396079 17228.17 8327247
T4 40638 131.96 093 2764421 17409.16  79372.06
FEPX 52561 13450 199 1424502 936045  48897.54
g 47611 11507 2.51 2297295 1529493 7464527
W 55234 12324 149 5014771 3620338 85863.39
B/ME 40585 11507 093 1424502 936045  48897.54

e NAH 783.85 456,93 536 5180096 38779.95  154986.92
SFI(E 544.92 21995 236 3328450 2373698  92640.09

FRAEZE 11069 11522 125 13207.08  10799.49  30460.97

21476.15 111.63 53.03  0.18 2130 144.14 10401 320 1142.18
3753319 16826 7896 031 3267 14568 17620 632 1430.28
21539.00 93.10 6090 040 2687 170.29 8897 429 69441
2535848 9729 5791 015 3198 13805 10296 7.12 986.96
35881.33 11123 4847 0.18 20.57 10837 9329 10.72 82223
1398595 4478 2536 010 17.16 7347 63.18 680 581.82
27429.00 88.11 4480 0.21 2885 123.67 11513 836 497.09
34669.63 149.24 7037 025 2963 17641 13043 496 149042
1398595 4478 2536 010 17.16 7347 63.18 320 497.09
58818.72 176.83 137.87 040 4277 176.76 191.59 10.72 1800.41
3236261 11855 6601 024 29.00 14195 12071 6.61 1111.56

13347.80 4093 3035 087 798 3303 3989 218 467.10
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Fig. 4 Comparison of deposition fluxes of various elements in different areas

in the Plain area of Beijing Municipality

SR, GRS SR F A IR 2D PR IR M R R A T R
J&Se FlHg, F#AIE 1 3838 (19 6 & S Cd Ni, JIT LLCd
Hg 1A% AF iy A 12 7 BE 5 19984F L)k db 5t 1 X I
IR BRAA S R ], HE) i HMR R A R AR A
X, WFFEIX I Cd \Hg \Pb | Asi) 4F- %y A & 75 7 FR1E
(FE15) 55 2% b 1) Tl 7 b A7 Jey B 20 B A G 1 X6

KF BRI A, AC 5 A R RS AR R AR | PG AR
AL 14 B - DX B H AR 7 Ml RS 28 1 3l i vh
Ly, PTLLIXSEH X [ Cd . Hg \Pb | As ¥ 4F- i A 2 AH
X Al i X358 v (A R AR, 7R b st T B Tl
Wghityrp, Baf)maiEEl B4 85 H i
b AN R R AT A —ER A L TR AR

£3 FAEAMERAKFAs . Cd HghPbiTl b il £ R 3T bb

Table 3 Comparison of atmospheric deposition fluxes

of As, Cd, Hg and

Pb in different areas

X As Cd Hg Pb Hulx As cd Hg Pb
B 4277 187 029 45693 H#EY 4936 404 1.82 1066.8
WUE S 3823 273 029 189.78 NP 6242 2478 156 550.5
213 195 018 30197  RiL® 4116 1558 144 516
MM 3267 536 031 16145  JHIL® 1846 1419 0.71 356.4
Gl 2687 322 040 34885 4iH1®  17.15 1332 0.62 211.1
S 3198 151 015 23572 fEX© 694 824 049 2559
V4 2057 093 018 13196 KD 6.34 448 3494
MR 1716 199  0.10 1345 LERIE® 15 19 250
ML 2885 251 021 11507

Wi 2963 149 025 123.24

T ()~6) AR B [ 2% 3CHk[14], )RR S| 1A 2 2% 3Cik[12], Q)R 51 1 7% SCiHk[13]
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Cd, Hg, Pb and As in the Plain area of Beijing Municipality
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Table 4 Variation in content of elements in soils at the same sampling site

caused by dry and wet atmospheric deposition

HIX Zn Pb Cd g As K Na

Ca Mg Cu B Mo  Mn Fe Cr

o024 005 025 0.07 634 -726 -9.28
HYE 022 006 019 0.04 6358 -498 -3.94
M 010 0.04 017 006 260 -3.74 -5.17
M 017 005 025 009 202 -615 -245
Bl 015 0.06 013 0.06 -6.13 -3.68 -3.65
IS 020 0.06 026 0.04 866 -394 -3.21
T4 016 004 021 002 344 -356 -2.12
AR 0.08 0.03 0.13 -0.04 323 -1.08 -1.26
W 013 011 020 0.05 420 -464 -545
oo 014 0.06 028 0.04 7.5 926 -12.74

-4.64 -12.87 0.03 0.03 136 008 -9.78 0.02
6000.49 -0.15  0.05 0.01 285 0.04 -980 0.05
-10.63 -298 0.05 0.01 0.79 0.16 -2.80 0.01
41953.14  -6.56  0.04 0.02 196 0.00
-1419420 -1.72 0.06 0.01 1.54 -0.09 -5.29 0.03
-15297.87 -0.41 0.04 0.02 206 0.10 -0.52 0.03
-0.27 0.04 003 000 086 -0.02 -6.25 0.04
-13.99 -6.18 0.03 0.01 157 0.07 -032 0.02
1.15 1.45  0.04 0.01 312 -0.14 -944 0.02
-1.88 2,14 005 003 126 009 047 0.14

-12.97  0.06

. Cd Hg . As Mol % 1 Fng/g; HAB TR 1 & = A pg/g

R [ 2 0] K 3000 mg/m LA b, S EUK R A B R
i Pb . Zn Cuf7E LHER R, WFR4P LI,
WF9E X KA UTRE T 8 42 JR 6 £ Cd \Hg . Pb  As% X%t £
Berh oo R F U, 7E R ZE Ik
A BB, X BB G ARHIE Y AU AL 25 R
PRA X, T ARG RIE YRR,
B 20054E 1%, AL LR 3 7 WiRkaE TAE OCE T —
HEFE G g, BT EOR L H AT s T
b B B ) 32 A JRy o a3 AR TS Y LR AR RN

XK NafiMgERITRM T, HIEPILRZT]
LA/ o (HJE TP Caly & A2 3 TR
SE B L ISR M X T R AR TR R Ca ) B
B, IF AR e - b ST R = R RN AR B
VR 43 ) R 14194.20 pg/gM115297.87 wg/g; @M
A VE b, DX 48 b Ca i H2 1 1 18 S AH X452 0, 8 )
JE T M M DX A 9 Y VR B R 1A 41953.14 pe/g.

AT S5 PO i A DX R AR 2 X 4 31
(RAIF 5 205 SR 22 W . e 2 of - 90 0 A R o AR % 307
H O (1 — S 5 4, R P R 2D F — 8 R 1 Al
P e AR T IR TE R IR 0 R . TS X ) 3 57
JLE Cu.Zn B Mo MnXf [A] &7 +HEH oo 2 & &= 1)
5 M AR5 /N

R T HE BB KA T R TR R S A
P HIEP TR G EZ A ER, EHFIHISPSSHK
PEIERT T ARSCHE I BT (3R5) . 45 R R W] Mn 1 UL K8
it 5[] g 3R T R 0 i B 0.05 K1 (1 i

RS KRSEHRTEWNNEEESE ST
TERTESEMNHEXNYE
Table 5 Correlation between deposition
fluxes of elements in the atmosphere
and content of the sample elements
in soils at the same sampling site

JUH LIESE Yk KT
Zn 0.211 0.558
Pb 0.512 0.130
ad -0.144 0.346
K 0.136 0.354
Na 0.364 0.151
Ca -0.220 0.271
Mg 0.031 0.466
Cr -0.175 0.629
Ni -0.182 0.615
Mg -0.117 0.747
As -0.108 0.384
Cu 0.058 0.874
B -0.048 0.447
Mo 0.241 0.252
Mn -0.653 0.020

AHOG FHOE RO 0.020, HAh oo R VLR @ 2 5
TR B E R ARG HER A, X — T T UL AR Y
AR PR DA R EER, RS R oo
REHEME AL, TS R OT R & B
BERR XA L S50 0 2 s v e N 3 30 4 4
TR M) 4 Z2 A DR 28 B A OG5 O — J T G W F 9 X
KAV IICR EZR AR, 7ERES R,
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